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INSTITUTIONAL OPTIONS FOR ENTRY 0~ 
AGROFORESTRY INTO THE CG SYSTEM 
INTRODUCTION 
1. 
2. 
3. 
4. 
5. 
The objective of this paper is to review different 
institutional options for incorporating agroforestry 
research into the mandate of the CGIAR, particularly in the 
context of the current CGIAR debate on entry of Non- 
Associated Centers such as ICW into the system. 
Chapter 1 of the paper briefly recapitulates the arguments 
that have been developed by ICRAF and others in support of 
the contention that agroforestry is.of sufficient importance ._ 
to merit its continued donor support as a discrete research 
dis&?pline. ; 
Chapter 2 reviews past hands-on agroforestry research 
experience. It identifies some of the more promising 
agroforestry systems that clearly have potential for - 
improving farm productivity, reduction of risk; increased 
incomes and protection of soil and water resources. The 
purpose is to examine the extent to which research into the 
interaction between crops, animals and trees in these 
various systems would benefit from centralized CG suppo.rt. 
Chapter 3 is a stocktaking of which institutions are doing 
what in the area of agroforestry research. 
Chapter 4 discusses the relevance of past agroforestry 
experience discilssed in Chapter 2 and the review of 
institutions engaged in agroforestry research in Chapter 3, 
to the formulation of alternative institutional options for 
entry of agroforestry into the CG system. Starting with a 
"clean slate" approach, it sets out three possible options. 
They are: 
l Option A -- All hands-on agroforestry research to be 
carried out by existing IARCs such as CIAT, ILCA, ICARDA, 
IITA and ICRISAT working collaboratively with 
regional/national agricultural-and forestry research 
institutions. IFPRI would play a role-in agroforestry pol<cy 
research and ISNAR in the area of agroforestry research 
methodology and training. Through its support of CGIAR 
forestry activities (woody germplasm collection and 
enhancement), IRPGR would also contribute to agroforestry 
research. Under this model there would be no central focal 
point in the CG system for agroforestry. 
L 
0 Option B -- Assumes a radical restructuring of the CGIAR 
that would' lead to the setting up of a series of CGIAR-. 
funded regional/agroecological center (RARCs) which would 
focus on regional issues such as farming systems research 
and broader agriculture, land use and natural resources 
conservation related research. Such centers would serve as 
a focal point for integrated agroforestry/forestry research 
in any given region. Under this model there would be no 
central focal point for agroforestry in the CG system. As 
in Option"A," IFPRI, ISNAR and IBPGR would also contribute 
to agroforestry research in their respective fields. 
0 Option C -- Would build on either Model "A" or "B" above 
but with the incorporation of ICRAF into the CG system. 
ICRAF would carry out hands-on agroforestry research in the 
Africa region. It would conduct collaborative or _ 
contractual research with existing IARCs and leading 
regional/national institutions in other regions. It would 
act as the focal point for agroforestry database collec:tion, 
information dissemination, research methodology, and 
training. IFPRI would also play a role in agrOfOreStry 
socioeconomic policy research and IBPGR in germplasm . 
collection. 
6. Chapter 4 also examines the topic of the interface between 
forestry and agroforestry research and sets out some 
preliminary ideas on defining the boundaries between such 
research activities and how to ensure effective linkages 
between them. This issue is also ddressed in the parallel 
TAC Forestry Panel Phase III Paper P which should be read in 
conjunction with this TAC Agroforestry Paper. 
7. Chapter 5 (not yet drafted) will set out the TAC 
Agroforestry Panel's preliminary evaluation of the 
institutional options summarized above taking into account 
the comments currently being assembled of a panel of 
external reviewers of this paper and members of the TAC 51's 
Natural Resources subcommittee. 
1 Institutional Options for Entry of Forestry into the CG 
System, Discussion Paper prepared for TAC 51 
I CHAPTER 1 
THE CASE FOR'TREATING AGROFORESTRY AS A DISCRETE DISCIPLINE 
Oriqins of ICRAF 
1. One of the first major studies to examine this problem and 
to assess interdependence between forestry and agriculture 
and the need for a discrete research effort focused on this 
issue was an IDRC initiative undertaken by Bene (1977) and a 
small group in 1975-76. The principal arguments that were 
advanced in favor of establishing agroforestry research as a 
discrete discipline included: 
a) The fact that agroforestry farming systems are wide:Ly 
practiced by farmers in developing countries (and in fact 
have been the normal land use system in many countries for 
hundreds of years). Prior to 1977 there had been little 
systematic research into the potential for improving such 
systems. 
b) Given the likelihood of increasing population and land 
pressures in the future, and the need for intensive research 
into ways and means of increasing productivity of the land 
by intensive intercropping including trees, special research 
effort was justified to address this issue. 
C) Existing agricultural and forestry research institutions 
were not suitably equipped to deal with this topic. Much 
past agricultural research had tended to focus on a 
commodity oriented approach for high priority crops. 
Farming systems research had traditionally been directed 
towards technologies for improving crop yields and the 
interaction between two or more, mainly food crops. 
Forestry research in the past had tended to concentrate 
predominantly on commercial forestry species and industrial 
forestry needs. In short, no systematic research effort had 
been attempted in agroforestry. 
2. The Bene report resulted in the formation of the 
International Council for Research in Agroforestry (ICRAF) 
in 1977. Because agroforestry research involved the study 
of the interactions between crops, animals, trees, soils a,nd 
water resources, it required a multidisciplinary scientific 
approach with a strong socioeconomics dimension for 
identifying research needs and designing research programs. 
ICRAF created such a team. 
3. Since its inception ICRAF has concentrated primarily on: 1) 
carrying out an inventory of varying agroforestry systems 
prevailing in the tropics; 2) raising awareness of the 
3 
potential of agroforestry to contribute to rural 
development,, improved incomes, reduced risk and protection 
of soil and water resources; 3) development of diagnostix 
methodology for understanding the perceptions of small 
farmers and local communities of the potentials and 
constraints to improvement of agroforestr-y systems and the 
basis for designing agroforestry research programs; 4) the 
assembling of a data base on multipurpose tree species 
suitable for agroforestry systems; and 5) agroforestry 
research training with special reference to its D& D 
methodology. 
ICRAF's Chanainq Mandate 
4. Only comparatively recently (in the-last two years) has the 
original mandate of ICRAF to act as a "Council" for research 
been modified to encourage the Council to move in the 
direction of hands-on agroforestry research. This it is 
currently doing in the context of the AFRENA network, which 
is studying agroforestry research systems in several Eastern 
and Central African countries. This activity; which is under 
the direction of ICRAF's Collaborative Programs Division 
(COLLPRO) is focusing primarily on five areas: 
0 Diaqnosis and desiqn, i.e., analysis of predominant land 
use systems in a given ecozone; identification of production 
constraints and design of research programs relevant for the 
zone as a whole. 
0 General screening of multipurpose trees; experiments with 
numerous KPT species and provenances to seek and determine 
survival rates, optimal seasons for establishment and growth 
rates, phenoloqy patterns, and susceptibility to disease and 
pests. 
0 MPT technoloqv screeninq, a small number of promising MPT 
species are assessed in selected management regimes such as 
coppicinq. Specific performance indicators are assessed in 
connection with a particular technology; 
0 MPT management, the effects of specific management 
practices such as spacing, fertilization levels or harvest 
frequency are determined for an WT species within a given' 
agroforestry technology; 
c 
l Technoloa ,y testinq, research teams test technology 
options for defined target groups to determine their 
acceptability under farmers actual environmental and 
management conditions. 
5. Notwithstanding the above cited earlier powerful arguments 
in favor of&the initial creation of ICRAF, it has to be 
acknowledged that after more than a decade'of experience 
there are still skeptics of the case for treating 
agroforestry as a discrete discipline. 
6. In earlier debates on this issue some members of TAC for 
example, have questioned the lack of tangible hands-on 
research results from agroforestry after a ten to fifteen 
year period. Secondly, the point has been made that 
examining the role of trees within farming systems is really 
no different from any other type of farming systems resea.rch 
and that existing IARCs and other institutions that are 
already involved in some areas of hands-on agroforestry 
research (e.g., CIAT, ILCA, IITA, ICARDA, ICRISAT, CATIE, 
NFTA, etc., see Chapter 3) could be. further strengthened to 
carry out this work without the need for a central focal 
point in the CG system for agroforestry. 
7. As has been the case in the debate about the entry of 
forestry into the CG system, the TAC debate has frequently 
honed in on the question as to whether it is-realistic to 
expect that a centralized forestry (or agroforestry) 
research "Council." which plays a primarily "coordinating, 
information dissemination, research and training role," can 
maintain a high standard of scientific output credibility 
and donor-support within the CGIAR system, unless .it also 
has a significan: hands-on research mandate? 
8. Conversely, those who defend ICRAF's central role argue 
convincingly that: 
o Diagnostic and design (D&D) research methodology for 
agroforestry (particularly the socioeconomic aspects) can be 
(and has been) successfully developed at a central location 
and that results of such D&D research are widely applicable. 
0 Secondly, functions such as data base work, infoi.nation 
dissemination and research training can be (and als,\ have 
been) successfully centralized. 
0 Thirdly, ICRAF has only quite recently moved towards 
hands-on research and has not yet had time to demonstrate,by 
practical results the potential payoff from such 
centralized, hands-on research. It is therefore too ea:cl$ 
tD discount the need for a centralized agroforestry research 
effort. 
9. Given this situation, and lack of clear evidence on this 
latter point, the TAC Agroforestry Panel decided that it 
could be a useful exercise to carry out an interim review of 
illustrative examples of past application of hands-on 
agroforestry research to different farming systems and to 
try to learn from this experience whether some of the 
obviously promising technologies which have potential for 
replicability on a wider scale could benefit from 
international CG support? Such a review could provide 
useful insights into future directions for agroforestry 
research and into institutional options for agroforestry in 
the CG system. 
. - 
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I CHAPTER 2 
LESSONS LEARNED FROM PAST HANDS-ON AGROFORESTRY RESEARCH 
EXPERIENCE THAT COULD INFLUENCE DECISIONS ON FUTURE - 
INSTITUTIONAL OPTIONS FOR AGROFORESTRY 
1. ICRAF's characterization of agroforestry farming systems 
covers four main types: ' 
0 Agrosilvicultural systems (agricultural crops and 
trees); 
6 Silvopastoral systems (pasture, animals and trees); 
l Agrosilvopastoral systems (agricultural crops, 
animals and trees, with or without pasture); 
l Other agroforestry systems: systems involving 
horticulture, aquaculture, bees, wildlife, etc. 
2. Wood (1989) has further developed this clas.sification and 
cites the following list of agroforestry practices as 
covering the major possibilities (see Annex 1 for a fuller 
description and for examples of the agroecological zones 
*where such practices most commonly occur.) 
0 Improvements to shifting cultivation practice; 
l Planted tree fallows on agricultural land; 
0 Taungya for forest plantations; 
6 Alley farming (hedgerow intercropping); 
l Boundary planting with trees; 
l Live fences and hedges, with a barrier, or 
multipurpose production function; 
l Planted trees dispersed on cropland (mixed 
intercropping), rangeland or improved pastures; 
c 
l Fodder/protein banks;, l 
l Trees as shelterbelts/windbreaks for crops, animals, 
homesteads; 
l Trees for soil conservation on bunds, terraces, as 
strips, as hedges; 
l Trees for water management; 
l Home gardens; 
, 
l Plantation-crop combinations with a variety of 
undercrops, pastures or livestock; 
l Sand-dune fixation; 
l Aquaforestry (mangrove); 
l Apiculture with forestry; 
l Farm woodlots if integrated into farm management. 
3. In the following sections of this chapter, an attempt has 
been made to summarize the results -from completed (or to 
ascertain the status of ongoing) hands-on research 
activities related to seven out of the seventeen above- 
li:'ted agroforestry practices with special reference to 
those that are of obvious widespread relevance to small 
farmers and local communities. Clearly in the time 
available for the preparation of this paper,-this could only 
be an iliustrative exercise. . 
4. For some of the above listed agroforestry practices, it 
proved difficult (and in some cases impossible) to identify 
actual hands-on research results. Possible reasons for this 
are discussed in paras. 41-50 below. 
Planted or Naturally Occurrinq Trees Dispersed on Cropland (Mixed 
IntercrooDina) where the Main Emphasis of Research is Studyinq 
the Interaction between Crops and Trees 
5. Work by Shankarnarayan, Harsh and Kathju (1987) at the 
Centre for Arid Zone Research in Rajasthan, India studied 
the effect of intercropping Holoptelia intearifolia in crops 
of mung bean and cluster bean (guar) under different 
treatments: a) crops grown between unlopped eight-year-old 
trees, b) crops grown under lopped trees, c) control, crops 
without trees. 
6. TJnder unlopped trees the grain yield was low which ind.ic&ed 
that shade had a negative effect on grain yield. Under t 
lopped trees, mung bean yields were increased. Arguments 
were developed that lopping not only had a beneficial impact 
on crop yield, but also provided fodder for cattle. These 
studies were repeated with Prosopis cineraria and Acac.ia 
albida at different espacements. 
8 
7. 
8. 
9. 
10 
11 
12 
. 
The experiments also examined the impact of the rooting 
systems of the different tree species on crop yield, in 
order to assess root/crop interaction for tree species with 
different rooting characteristics and their impact on 
moisture.competition. 
As the authors note, in traditional land use systems in 
Rajasthan, it is common practice frequently to harvest the 
foliage of species such as Prosopis cineraria and Zizyphus 
nummularaia for both fodder as well as higher grain yield. 
The authors claim that these (and several other agroforestry 
technologies studied by CAZRI) "are now being adopted on a 
large scale in the arid parts of Rajasthan as well as other 
parts of India." 
Similar work on the interaction between Acacia albida trees 
and sorghum/maize yields has been carried out in Ethiopia by 
Poschen (1986). Paired plots were selected in farmer's 
fields taking into account factors such as length of the 
growing periods, soil type, size density and shape of tree. 
At each site a pair of plots consisting of 'one under the. 
canopy and one in the open away from the tree Gas 
demarcated. A total of twenty-seven sites spread over a 
distance of eighty kilometers were studied. 
The yields of so rghum and maize were on average 
substantially higher under the tree canopy than outside. 
Averaged over all twenty-seven plot pairs, the grain yields 
under the trees were 2.42 tons per hectare compared with 
1.55 in "without tree" plots. 
The research suggested a density of about twenty trees per 
hectare , i.e., covering about one third of the cultivated 
land, seemed a reasonable target for an extension program. 
Economic evaluation took into account the trade offs of lost 
crop area and the increased value of fuelwood and fodder. 
Similar research has been reported by Miehe (1989) from 
Sudan, who also identified Acacia albida based agroforestry 
farming systems being practiced in Nigeria, Tanzania, Yemen 
and Cameroon. 
Alley Croppina _ (Hedqerow Intercroppinq) 
13. Beginning in the mid-1970s, Kang and colleagues at IITA 
pioneered a concept of alley cropping (or "farming") 
designed as an alternative to shifting (slash and burn) 
agriculture. Food crops were grown in alleys formed by 
hedgerows of shrubs or trees, with careful management of the 
woody hedge so as to minimize competition for light. Hedges 
were coppiced primarily to fertilize crops. 
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14. Alley cropbing has potential to become an effective form of 
sustainable agriculture, in which the farm "grows its own 
fertilizer." 
in the alleys, 
Crop yields remained high after several years 
while control plantings failed in a few 
years. While the primary advantage is to eliminate the 
bush-fallow period, added advantages of the hedges included 
off-season fodder or fuelwood, mulch and shade for weed 
management, and barriers against soil erosion. Superior 
shrubs proved to be N-fixers such as Gliricidia and 
Leucaena. 
15. Ongoing work on alley cropping is being undertaken in Rwanda 
using three leguminous shrubs (Leucaena, Calliandra and 
Sesbania species). A joint IITA/ILCA paper (Kang 1986) 
presented to IITA's Board of Trustees Meeting (April 12-15 
1986) provides an overview of the state of the art and 
identifies...r.esearch priorities .for the .future. The 
rationale for more intensive research in this area is the 
fact that this management system allows continuous low input 
and sustainable crop production on fragile soils in the 
humid and sub humid tropics, Tree foliage -provides high. 
quality supplementary feed for ruminant livestock. 
16. ILCA scientists established that supplemental high-nitrogen 
feeds greatly improved animal health, reproductivity and 
weight gains in Africa. The feeds were based on Gliricidia 
or Leucaena clippings added alone or in mixture to African 
grass diets. Sustainable alley farms were created in which 
0.2 ha provided half the daily requirement for about 3 
sheep. Hedges were cut frequently to maximize digestibility 
and quality of foliage. On-farm trials showed farmer 
acceptability of the alley system, while station research 
showed that increased animal performance of about 30% was 
required to justify use of the legume foliage as browse, as 
opposed to mulch for the grass. Evaluation of many 
Gliricidia provenances revealed four outstanding yielders; 
field tests revealed superiority of seed-planting to use of 
vegetative propagules through improved rooting (NFTA 1987). 
17. Work on the potential of alley cropping systems is currently 
ongoing in several countries in different regions (In Africa 
mainly Nigeria, Ethiopia, Rwanda; in Southeast Asia in , 
Indonesia, India and Sri Lanka; and in Latin and Central r- 
America in Colombia and Peru.) Notwithstanding the positive 
results from alley cropping cited above, problem areas have 
been identified by ICRISAT (Oram 1989) and by Greenfield 
(1987) - Particular effort is needed in the area of 
socioeconomic research into acceptability of the system to 
farmers and the economic trade offs between alley cropping 
and monocropping. 
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Silvopastoral Combinations 
18. As part of its Tropical Pastures Program, CIAT has made 
concerted effort to collect and evaluate tree and shrub 
legumes with potential as sources of forage. There has 
extensive collection and evaluation of accessions of the 
genera Leucaena, Desmodium, Fleminqia, Gliricidia, and 
others. The principal criterion for evaluation has been 
a 
been 
high dry matter production in the acid infertile soils that 
dominate the American lowland humid tropics. The TPP 
recognizes the potential value of tree and shrub legumes‘in 
pastures located in the humid tropics ecosystem not only as 
a source of forage but as a key component in establishing 
efficient nutrient capture and recycling that mimics natural 
ecosystem functioning (Oram, 1989, Ibid)). 
19. Pratchell's work in Botswana (reported by Le Houerou, 1987), 
and similar research by Bille (1987) in Senegal, Enriquez 
(1983) in Costa Rica and Shankarnarayan, Harsh and Kathju 
(1987, Ibid) in Rajasthan have studied the impact of 
dispersed trees on grass and protein yields in silvopastoral 
combinations covering a wide range of agroecological zones 
and soil types. The main emphasis has been on improved 
pasture yields for livestock feed and simultaneous tree 
fodder/fuelwood production. 
20. In general these research results argued for retention of a 
light overstory of Savannah type trees as a way of reducing 
wind velocity, increasing soil moisture, improved soil 
microbiological activity, potential for Nitrogen fixation 
and increased total fodder yield (the experiments in 
Rajasthan on this point were inconclusive). 
21. Similarly aggressive shrubby Leucaena varieties were planted 
as rows 8-20 m apart in native pastures in Queensland, 
Australia and encouraged to grow as multistemmed trees. The 
system produced major improvements in animal gains and 
proved to be "productive and stable...compared with other 
sown pastures that demand higher management inputs for 
persistence and productivity" (Wildin, 1989). Trees 
provided significant organic fertilizer to grass, important 
shade to animals, wind protection and-limited browse (mai2l.y 
from seedlings) to animals. The author cites management 
options for increasing leguminous fodder, adapting to lowerr 
rainfall regimes, and effective stocking rates. 
Shelterbelts and Windbreaks I 
22. 
23. 
24. 
25. 
, 
Early work by Magrath (1986) examined the positive and 
negative effects of shelterbelts on crop and livestock 
yields. Magrath's work was further de'veloped by Anderson 
(1987), who reviewed the effects of shelterbelts on crop 
yields in fifteen different countries. 
Casuarina species (notably C. cunninghamiana, C. glauca, C. 
equisetofolia and their hybrids) have been planted widely in 
Egypt and S. China along farm boundaries and watercourses as 
windbreaks and to stabilize banks and prevent wind eros'idn 
of sand. In Egypt, these N-fixing trees grow rapidly to 
provide wind protection under severe stress of temperature 
and humidity. Coppicing may be practiced with low-growing 
crops. Research has identified superior germplasm for 
agxofa.restry systems (often species hybrid), and methods of 
plafiting;..spacing, pruning and managing that optimize 
performance. 
In general, even allowing for the net loss of crop area as a 
result of the area taken up by the tree shelterbelt, 
appropriately designed tree shelterbelts do seem to have the 
potential in many situations positively to impact on crop 
yield (mainly as a result of reduced wind velocity, 
increased soil moisture retention, but also in some 
situations where leguminous species are used, as a result of 
soil fertility improvement). 
The majority of research on this topic has been carried out 
in developed countries. There is a major gap in research 
knowledge relating to shelterbelt/crop/livestock 
interactions in developing countries in different 
agroecological zones. Shelterbelt research priorities have 
been defined by ICXAF and others. 
Boundary Planting with Trees and Use of Live Fences and Hedges 
26. The planting of trees as boundary markers to serve as a 
hedge or as interspersed bou.ndary trees for the production 
of fruit, fodder or other products; is widely practiced ifi 
many parts of the tropics. Few systematic studies could 6e 
identified on optimal tree farm management systems for 
improving the productivity of such trees and for ensuring 
that they do not negatively impact on adjacent crop yields. 
27. Some of the better known planting practices include lines of 
Borassus flabellifer (a palm species) around farm lands in 
the plains of Tamil Nadu in India, the planting of Grevillea 
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robusta as ,a boundary marker (frequently pollarded for 
production of fuelwood) in Kenya, the planting of Euphorbia 
trucalli to demarcate farm boundaries and fields in Rwanda, 
Erythrina in Latin America and the well known Chinese "Four 
Around" system of boundary tree planting using Pawlonia 
species. 
28. Living fence posts serve farmers in many ways--demarcation, 
limit to access, support for barbed wire, fuelwood and 
fodder and other products. KATIE and Udayana U. (NFTA 1987) 
seek to define silvicultural systems maximizing productivity 
of such linear plantings, with focus on fodder and postwood 
production. Evaluations include many optimal species, but 
focus on clonal variation in Gliricidia and Erythrina 
legmes. Pruning intervals were altered and production 
tables created for wood and fodder yields. 
29. IntW-ones$&~ research (Nitis 1989) led to the establishment of 
0.25 ha modules, now widely adopted, based on linear 
boundaries of an N-fixing tree, Gliricidia. The hedges 
surround a narrow fodder-grass strip, that in turn surround 
food-crop plantings (maize, cassava) and also include 1 Bali 
cattle, housed. Continuous cut-and-carry harvest of tree 
and grass foliage keep animals at high gains; manure and 
hedge clippings keep crops at good yield levels. Continuing 
research will identify superior clones for hedge and optimal 
frequencies and height of hedge trimming, on which the 
fertility and productivity of this sustainable agricultural 
system ultimately depend. 
30. Apart from a few isolated examples such as the CATIE and 
Indonesian -work, very little systematic hands-on research, 
has been done to investigate the optimal choice of species, 
espacement, crop interaction, potential impact on farm 
income, reduced household risk and protection of soil and 
water resources. Intuitively, it is reasonable to assume 
that such benefits do exist and could be quantified. As 
with many other agroforestry farming systems such boundary 
planting of trees has been spontaneously adopted by farmers 
who clearly perceive their value. 
Plantation Crop Combinations with a Variety of Shade and 
Companion Crops 
, 
, 
31. A major area for agroforestry research, long preceding the 
name, is that on shade trees ("nurse trees") in plantations 
of coffee, tea, cacao, and other tree crops that benefit 
from added nitrogen, wind protection and shade. Significant 
early research was that on coffee shade in Indonesia, 
13 
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quantifyingL N return from leguminous trees lopped in varying 
ways and frequencies. 
32. There is fairly well documented past research on the topic 
of understory crops on plantations such as that carried out 
in Sri Lanka by Liyanage (1984) on the impact of 
undercropping of coconuts with different combinations of 
coffee/banana, banana/ginger/tumeric/ pineapple, 
pineapple/papaya, banana mixed with coffee and cocoa, 
coffee/black pepper. Such research indicated the potential 
for a significant increase in yield of coconuts when 
intercropped with different crops. 
33. In a review of farming systems related to managing pastures 
and cattle under coconuts, Plucknett (1979) provides a 
comprehensive overview of future research needs with strong 
emphasis on improved understanding of crop/tree/livestock 
intieractions-,~see,Annex 2 attached). The relevance of this 
type of research analysis to ICRAF's possible role in the CG 
system is further discussed in Chapter 4). 
34. Coffee production systems irregularly use "shade trees" 
which long-term CATIE research ("La Montanh") showed to be 
important primarily as "nurse" trees, improving soil 
fertility in addition to protection for the coffee. 
Improved tree selection and management of Erythrinas led to 
increased coffee yields, while the introduction of premier 
timber species (e.g., laurel = Cordia) improved net economic 
gains of the system. Critical to the effectiveness of nurse 
trees Twas shown to be the timing of pollarding. Superior 
Erythrina species and-clones were identified for different 
ecosystems. 
Farm Woodlots (Inteorated into Farm Management) 
35. The positive impact of cash crop tree farm woodlots on 
household income, reduced farm risk; availability of 
fuelwood and building pole supplies, etc., has been well 
documented in situations such as the Philippines PICOP 
Program with Paraserinthes (Gregersen 1983), eucalyptus 
farming in Western Kenya (Dewees 1987), poplar farming 
around Peshawar in Pakistan (Sheikh 1983). Chambers (196:) 
has developed arguments in favor of encouragement of cash 
crop tree farming. 
36. Conversely, Vandana Shiva (1987) and others have argued 
against Eucalyptus cash crop tree farming in India, for 
example, on the grounds that it favors the elite and has the 
potential to deprive rural and landless people with access 
to common property lands from which they used to obtain 
,,.. ,.., ..-. 
37. 
essential subplies of fuelwood and fodder. It is also 
recognized that blocks of tree plantations can reduce crop 
yields by their shading and competitive effort unless 
carefully sited. 
The past research in this area has been predominantly what 
might be termed "traditional silvicultural research" 
(selection of fast-growing species, establishment methods, 
optimal espacements, pruning, thinning and coppicing 
regimes). Clearly the equity concerns expressed by Vandana 
Shiva and others call for more intensive socioeconomic 
research to clarify these alleged negative effects of cash 
crop tree farming. 
Socioeconomic Policv Research Needs for Agroforestry 
38. Mention was made earlier of the major thrust by ICRAF to 
develop diagnostic and design methodology for agroforestry 
research (Raintree 1988). This has provided a starting 
point for identifying farmers' and communities' own . 
perceptions of the usefulness of agroforestry systems, 
constraints to their improved productivity and wider 
adoption, and a way of pinpointing leverage areas where 
research is likely to result in the greatest payoff. 
39. On the broader macroeconomic policy level, IFPRI studies, 
such as for example, the potential for intensification of 
farming in the rainforest zone of Zaire (IFPRI 1988) ha.Je 
important implications for the future of agroforestry in 
marginal forest soils. This is a particularly pertinent 
issue in the humid tropics because of the high degree of 
encroachment that is taking place into marginal forest 
lands. Ecological problems associated with shifting 
cultivation with ever shortening fallow periods, conversion 
of forest to low value imperata grassland, and the loss of 
biological diversity as tropical forests are destroyed are 
causing rising international concern. 
40. The key to intensification of forest land agriculture and 
transition from shifting cultivation to more intensive 
sustainable farming systems may lie in broader macroeconomic 
policy-interventions (such as availability of 
r 
l 
infrastructure, access to markets, pricing policies, 
prospects for intensifying cropping patterns by shifting 
towards a higher proportion of perennial tree crops) and SO 
on . Such macroeconomic policy research can clearly benefit 
from centralization. 
Paucity bf Scientific Data on Crop/Livestock/Tree Interactions 
f 
41. 
42. 
43. 
44. 
45. 
46. 
To summariz;, an overriding conclusion emerging from this 
brief overview of past hands-on agroforestry research is 
that, notwithstanding the immense efforts by ICRAP and 
others to raise awareness of the potential of agroforestry 
systems over the last decade, there is a real dearth of 
hard, scientific data on the interactions between 
crops/livestock and trees. Also, there is a clear need for 
better understanding at the macroeconomic policy level of 
the role that incentives for the adoption of agroforestry 
farming systems might play in providing farmers with an 
alternative to slash and burn agriculture and in helping to 
slow down current rates of tropical deforestation. 
What are the reasons for this? 
One.possible reason is the sheer complexity of research into 
crop/i~ivestock/tree interactions in situations where there 
may be one hundred or more different plant/tree species; 
growing on a single hectare. In this context, a notable 
conclusion from the analysis was the almost total absence of 
any hands-on research data relating to crop/livestock/tree 
interactions in the compound home-garden type of 
agroforestry farming systems that occur widely in the humid 
tropics (e.g., the Homestead Gardens in Kerala State of 
India, the Compound Farms of Southeast Nigeria, the multi- 
storied Agroforestry Garden systems in West Sumatra, the Sri 
Lanka Kandy Gardens, etc.) In reviewing the recommended 
research needs for these agroforestry systems as set out by 
various contributors to Aqroforestry Systems in the Tropics 
(ICRAF 19891, it is clear that no consensus has yet been 
reached on ways to approach research into ways of improving 
such complex farming systems . 
A second possible reason for the lack of hard research data 
on agroforestry systems is clearly that agriculture and 
forestry research remain largely compartmentalized both at 
the national and international level. . One of ICRAF's main 
problems in interacting with NARS has been the difficulty of 
persuading often adjacent forestry/agriculture research 
institutions to collaborate in hands-on research field 
trials. 
The fact that such research can take many years to produce 
results and requires long-term sustained funding is a third 
problem area. Frequently shorter term research topics with 
potential for early and high pay offs are favored over 
longer term agroforestry and forestry research. 
The above problems are further aggravated by the fact that 
solid component research on tropical trees (as inputs to 
16 
agroforestry farming systems) has been only available for a 
very few multipurpose species. 
The Trend from Complex Traditional to More Intensive Aqricultural 
Farminq Systems 
47. A hypothesis which may partly explain the current lack of 
emphasis on hands-on agroforestry research stems from an 
underlying philosophy inherent in ICRAF's D&D methodology 
which puts very strong emphasis on the need to acknowledge 
that, in this area, it is the farmers themselves who know 
most about the organization, future potential and problems 
of individual agroforestry systems. The key to progress is 
socioeconomic research at the farm level to understand 
farmers' perceptions of crop/tree/livestock interaction 
constraints/bottlenecks to progress and then applied 
research to resolve such constraints. In many agroforestry 
seminars and publications over the last decade, there has 
been an almost conscious rejection of the notion that 
simplified agroforestry "packages" (such as the Heptoleria 
mung bean systems developed in Rajasthan or the Acacia 
albida farming system used in Ethiopia) can be replicated 
and therefore justify more intensive research. 
48. The underlying rationale of multicrop agroforestry is that 
the systems spontaneously developed by farmers over hundreds 
of years are highly productive, ecologically stable and the 
best possible hedge against risk in time of drought of 
famine. Anything that drives the farming system towards 
reduced crop diversity is running counter to traditional 
farming practices and could lead to greater risk of crop 
failure and hardship. 
44 i - Conversely, it can be argued that a trend in tropical 
agriculture towards greater crop specialization and more 
intensive farming methods and reduced crop diversity is 
inevitable if, on the one hand, an additional four billion 
people in the developing world are to be adequately fed, 
and, on the other, poorer people living in the rural areas 
are to improve their prospects for an improved quality of 
life via increased incomes. For example, whenever 
attractive market opportunities emerge (whether for focd z. 
crops such as maize in Kenya, for leguminous shrubs for 
fodder in Indonesia, or more exotic crops such as peppers 
and spices in the compound garden farming systems of Sri 
Lanka), the natural inclination of the farmer is to expand 
the area of such cash crops and to move towards a more 
intensive agroforestry system. 
50. Clearly complex, traditional agroforestry farming systems 
and the more intensive, less diverse cropping systems are 
not mutually exclusively and in developing a CGIAR-supported 
agenda for agroforestry research, consideration needs to be 
given to both. 
i 
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t CHAPTER 3 
REGIONAL INSTITUTIONS INVOLVED IN AGROFORESTRY RESEARCH 
1. The objective of this chapter is briefly to recapitulate the 
relevant findings of the stocktaking exercise carried out by 
the TAC I Forestry Panel which identified existing regional 
institutions already - 
t'2, 
volved in both forestry and 
agroforestry research . 
2. The exercise was illustrative rather than comprehensive. 
The purpose was to demonstrate that there are already i:n 
existence many well-established regional research centers 
that are adequately equipped in agroforestry research and on 
whom i,t would be 'possible to build in the event that the 
CGIAR 'decided to incorporate agroforestry research into its 
mandate. (A review of national institutions is alS0 in 
progress.) 
Research Organizations Outside the CG System - . 
3. Some of the key organizations engaged in agroforestry 
research outside the CGIAR system include: 
1. As noted earlier, ICRAF (International Council for 
Research in Acroforestry) has been involved primarily in 
documenting existing agroforestry systems. It also has been 
developing methodologies for diagnosis and design of 
agroforestry systems. It's field research has been focused 
so far on on-farm agroforestry systems in Africa. Natural 
forest and woodland food-fodder-fuel-fibre systems have been 
studied by other groups as indicated below. 
2. CATIE (Centro Aaronomio Tropical de Investigation y 
Ensenanza) has major research efforts underway in 
agroforestry, watershed management and multipurpose tree 
species. Its main research focus is on the Central American 
countries, where it has strong and active research, training 
and development networks established in several areas, 
including multipurpose tree species and agroforestry. It # 
has for many years been a major conduit for international # 
funding going into these research areas in Central America. 
Its training and research programs complement each other in 
2 See International and Regional Organization and Networks 
involved in Tropical Forestry Research: A Stock Taking, TAC 
Secretariat, June 1989 
terms of building national research capacities. CATIE's 
training is,oriented toward all of Latin America. 
3. NFTA (Nitrogen Fixing Tree Association). This network 
activity managed by NFTA is working on selection and 
improvement of nitrogen fixing trees for use in agroforestry 
systems. It is an extremely effective one for the level of 
funding involved ($350,000 per year of research, education 
and extension involving 1,700 associates in more than 100 
countries). NFTA relies heavily on a scientist to scientist 
network (as opposed to an institutional network where 
organizations make up the members). 
4. IDRC sponsored Bamboo/rattan networks The international 
Development Research Centre (IDRC) of Canada funds and 
provides technical support for two forestry research 
networks, one dealing with Rattan and one with Bamboo. The 
Program Off-icer closely supervises and monitors research 
activities funded and carried.out under the program. Canada 
provided about $2 million a year in support of the networks. 
The improved rattan and bamboo species provide key 
components for agroforestry farming system in the Southeast 
Asia region. 
. 
5. CTFT (Centre Technique.Forestier Tropical, France)- 
CTFT has put emphasis on agroforestry and forestry research 
in Africa for many years. It has pioneered tree selection, 
breeding and improvement work for several key agroforestry 
species in the Sahel region. 
6. CSIRO This organization has a long exoerience working 
with developing countries in the distribution of seed :for 
research work. The Australian Tree Seed Center has 
developed through its SATDC (Seed of Australian Trees for 
Developing Countries) project a number of other activities 
such as traininq in the field of seed technology. These 
provide a key input into agroforestry farming systems, 
particularly in Asia and Africa. 
7. ICIMOD (The International Centre for Integrated 
Kountain Development) is a center for multidisciplinary 
documentation and information dissemination, training and 
applied research, and provides consultative services on 
resource management, agroforestry and development acti\7itT.es 
in mountain regions. It is located in Kathmandu, Nepal. 
The primary objective of ICIMOD is to promote economically 
and environmentally sound development in the Hindu Kush- 
Himalayas and to improve the well-being of the local 
population. 
8. Xinrock's F/FRED Network (Forestry and Fuelwood Research 
and Development - This project, which was started-in 1985 as 
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a follow-up, to a SPDC Workshop in Kandy, Sri Lanka, has as 
its mandate to help scientists in the devel.oping world meet 
the needs of small-scale farmers for fuelwood and other tree 
products. The project focuses on multipurpose tree species 
as inputs to agroforestry systems. It is funded by the U.S. 
Agency for International Development. 
9. OF1 (Oxford Forestry Institute) has been a lead center 
-for seed collection and evaluation of lowland tropical pine 
species. It has also had a vigorous program for five years 
in leguminous species appropriate for agroforestry systems. 
10. ASEAN-US watershed network This USAID sponsored 
network involves organizations in Indonesia, Philippines, 
Malaysia and Thailand in improving watershed management 
(including a focus agroforestry research), in the region. 
Part of its interest is in fostering expanded, productive 
reseearch and disseminating results from such results. 
11. IUFRO/SPDC Some of the SPDC's problem identification 
and definition work in Africa, e.g., that associated with 
silvi-pastoral management research in Sahelian and North- 
Sudanian'African, complements the work of ICRAF. Also, much 
of the no* ,Lworking activity dealing with multipurpose tree 
species fits in directly with the broader objectives for 
agroforestr y and tree improvement research as suggested by 
the Bellagio II Task Force. 
Onqoinq Aaroforestry Research within the CGIAR System 
4. The TAC Forestry Panel Stock taking referred to in pare. 1 
above included an Annex prepared by Peter Oram which reviews 
ongoing agroforestry research work being carried out by 
IITA, ICRISAT, CIAT, ILCA, IBPGR, ICARDA and IFPRI. 
Examples cf scch activities have already been given in 
Chapter 2. 
5. TO sunvarize, it seems clear that there exist both outside 
and within the CGIAR system several regional research 
centers that could provide a starting point for expansion'of 
CGIAR's work in this area. 
l 
, 
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I CHAPTER 4 
INSTITUTIONAL OPTIONS FOR AGROFORESTRY 
1. Based on the evidence set out in Chapters 1 to 3 above, the 
TAC Agroforestry Panel has pursued two possible approaches 
to defining institutional options for agroforestry, (a) 
decentralized, and (b) centralized. 
2. Decentralized Options: 
' l Option A -- All hands-on agroforestry research to be 
carried out by existing IARCs such as CIAT, ILCA, ICARDA, 
IITA and ICRISAT working collaboratively with national 
agricultural and forestry research institutions. IFPRI would 
play a role in agroforestry policy research and ISNAR in the 
area of agroforestry research methodology and training, and 
review of national systems. IBPGR would contribute in the 
area of woody germplasm conservation and enhancement. Under 
this model there would be no focal central point in the CG 
system for agroforestry. 
l Option B -- Assumes a radical restructuring of the CGIAR 
that would lead to a setting up of a series of 
regional/agroecological center (RARCs) which would focus on 
regionally specific issues such as farming systems research 
and also broader issues such as agricultu e, land us& and 
natural resources conservation research.{ ) 5 The assumptions 
is that some of the existing centers such as CIAT, IITA, 
ICARDA and ICRISAT would over time be transformed into 
RkRCs, with less emphasis on commodity research. Such 
centers would serve as a focal point for integrated 
agroforestry/forestry research in any given region. Under 
this model there would be no central focal point for 
forestry in the CG system. As in Option "A" above, IFPRI 
would play a role in agroforestry policy research, ISNAR in 
agroforestry methodology and training and review of national 
systems, and IBPGR in germplasm collection. 
Arquments for Decentralization of Agroforestry Research 
c 
3. The 
t 
main arguments in favor of this approach are: 
3, For a further discussion of this proposal and the concept 
of parallel retention within the CGIAR system of conunodity- 
oriented research c,enters, see Chapter 1, paras. 6.3-6.5 of the 
TAC Phase III Forestry Panel Paper. 
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4. 
l Hands-on research in agroforestry is highly site specific 
and will have to continue to be conducted over a wide range 
of agroecolbgical zones if it is to be effective. 
0 It is apparent that some of the existing IARCs covering 
several different regions and major agroecological zones are 
already actively engaged in agroforestry, and there is 
clearly scope for expansion of their work in this area. 
Even with no structural change to the current CG system the 
opportunity exists for an immediate expansion of hands-on 
agroforestry research. 
0 A restructuring of the CG system to create 
regional/agroecological centers (RARCs) would 
possible further to decentralize agroforestry 
would also effectively integrate forestry and 
research at the regional level. 
a number- of 
make it 
research. It 
agroforestry 
l IZ .L.FPRI,.ZSNAR and IBPGR could a-llJ+eake cn,*some areas of 
agroforestry research. 
0 This would be a low cost option (by avoiding the need to 
cover the cost of an additional CG center, i-e., ICWZ). 
Under either of the above two options, the assumption is 
that there would be no need to include a centralized agency 
in the CG system for agroforestry research. 
3. A Centralized Ootion: 
l Option C -- Either r?odel "A" or "B" above but with the 
additional incorporation of ICRAF into the system. ICRAF 
would continue to carry out hands-on research in the Africa 
region, particularly relating to the most widely relevant 
agroforestry problems such as discussed in Chapter 4. It 
would develop research agendas for promising agroforestry 
farming systems along the lines as developed by Plucknett 
for cattle under coconuts (see Annex II) and play a 
catalyzing role in developing collaborative/contractual 
research with existing IARC's and other regional/national 
institutions. it would act as a focal point for 
agroforestry database collection, information dissemination, 
research methodology, and training. IFPRI would play a role 
in agroforestry related policy research, and IBPGR in , 
germplasm collection. > 
Arguments for Iietaininq a Centralized Focus for Aqroforestry 
Research by IncorDoration of ICRAF into the CG System 
5. The main arguments in favor of this approach are: 
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0 Agroforegtry related policy research (both at the micro- 
farm and macroeconomic level) clearly can and has been 
successfully centralized (e.g., by ICRAF and IFPRI, 
respectively); 
0 Given a clear perception of hands-on research needs 
worldwide for specific agroforestry systems, ICRAF can play 
an effective role in catalyzing such research by entering 
into collaborative or contractual research activities with 
regional or national research institutions to encourage more 
systematic research of this type. It would provide a focal 
point for data base collection, information dissemination on 
research results of global significance. 
e In performing this role, it would be central to success 
that ICP&F's own hands-on research programs in the Africa 
region should, as far as possible, cover a similar range of 
research topics being undertaken via collaborative or 
contractual research with institutions in other regions. 
ICRAF's own scientists engaged in such research would thus 
become the focal point for reviewing and collating regional 
experiences and providing global scientific. leadership in 
charting.future d irections for such research; 
l A further argu;nent in favor of ICRAP continuing to play a 
central role in t,he CG system is the fact that after more 
than a decade of agroforestry promotion very little hands-on 
research can be identified. As noted earlier, this suggests 
that because of the longer gestation period of trees and 
shorter term research priorities, national research 
institutions are not likely spontaneously to accelerate 
their support for agroforestry research. By continuing to 
play a strong catalytic role in promoting hands-on research, 
ICRAF could help to overcome this constraint. 
0 Finally, given the complex nature of agroforestry farming 
systenls, and the weakness of national institutional 
capability (inc luding the problem of how effectively to 
strengthen and integrate agriculture/forestry research 
institutions at the national level), a special effort is 
needed in the area of agroforestry research training and 
institution building. ICRAF has successfully contributed to 
those needs in the past and could continue to do so in the 
future. r r 
7. To summarize, within the above broad framework, the more 
obvious pros and cons of the three.options suggested for 
review by TAC Sl are: 
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OPTION A ALL AGROFORESTRY TO BE CONDUCTED BY EXISTING IARC'S - 
, 
0 This would ensure rapid escalation of agroforestry 
research in at least five geographic regions covering four 
major agroecological zones represented by the IARCs 
currently engaged in agroforestry. 
0 It would put a strong emphasis on regionally specific CG- 
supported hands-on research and provide assurance of 
maintaining a high standard of scientific excellence. 
l It would take advantage of the existing scientific 
expertise of the IARCs already in place, many [of which have 
scientific expertise of direct relevance to agroforestry 
research (soils, microbiology, etc.). 
0 It~5~~uld :$e. a low cost option. 
8. Conversely: 
0 Unless there were safeguards, there would-be a clear risk 
that agroforestry research budget and staff needs would be 
subsumed within those of the broader agricultural research 
mandate of the existing IARCs, and would receive lower 
priority than shorter term agricultural research activities. 
0 This approach would do little to integrate forestry and 
agroforestry research, the desirability of which has been 
emphasized by many of the reviewers of the earlier TAC 
Forestry Panel Paper. 
0 There would be substantial gaps in agroecological zone 
coverage (especially in the SE Asia region's humid tropics). 
0 There would be no central focal point within the system 
for agroforestry research. 
OPTION B CREATION OF CGIAR-FUNDED REGIONAL/AGROECOLOGICAL 
CENTERS (RARCS1 
9. The advantages of this approach would be: + t 
0 3y giving RARCs a clear regional/agroecological mandate 
to work on broad, sustainable land use related issues, the 
CG system could more readily respond to emerging global 
concerns about how effectively to combine research aimed at 
increasing productivity of crops and trees with concerns for 
sustainable soils, water and forest management and 
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conservation of natural resources over a wide range of 
agroecological zones. 
0 By building onto existing IARCs (and restructuring them) 
there would be the possibility of tapping into the existing 
scientific expertise in the system. 
0 1t would effectively integrate forestry and agroforestry 
with other areas of land use related research. 
10. Conversely: 
0 There would be no focal point within the system for 
aqroforestry research. 
0 Given the "radical" nature of this option in terms of a 
restructuring of the CGIAR, the risk that some donors may 
decline to support such an option and that such FLARCs may 
not materialize, could make it a somewhat academic option 
for the immediate future. 
. 
OPTION C INCORPORATION OF ICRAF INTO THE CGIAR SYSTEM 
11. The more obvious pros and cons of this option are: 
l It builds on ICRAF's over 13 years experience in this 
field and takes on board all previous work on research 
methodology and training. 
0 It would provide a central focal catalyzing point within 
the CG system for stimulating research on more promising 
agroforestry research systems. 
l ICRAF ’ s own hands-on research programs could in time 
become a solid basis for collection of scientific data on 
crop/livestock/tree interactions for several different 
agroforestry practices of common interest to other regions. 
e It would maintain a central focal point for agroforestry 
research and training. t 
r 
12. Conversely: 
0 Because of the agroecological specificity of research 
needs, ICRAF would have to depend to a high degree on 
collaborative and contractual research with other regional 
lnstit.utions. 
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0 Unless specific arrangements are put in place, it would 
not effectiyely integrate forestry and agroforestry 
research. 
0 It would be a more cost 
tr 
option than the decentralized 
Options "A" and "B" above. ) 
0 Unless ICRAF is provided with substantial funding for its 
own hands-on research activities adequate to cover a number 
of different agroforestry systems of widespread global 
interest, its own scientists would tend to become somewhat 
isolated from practical research and would find it difficult 
to develop scientific leadership potential for agroforestry 
within the CG system. 
The Aqroforestry/Forestry Interface 
13. Many of the reviewers of the TAC Forestry III Panel Process 
Paper on "Institutional Options for Entry of Forestry into 
the CG System" argued vigorously that it would be extremely 
unwise to treat these as two different research disciplines. 
Some went as far as to suggest it is essential that they be 
integrated. Accordingly, in developing institutional 
options for forestry, consideration was given by the 
Forestry Panel to ways and means of achieving such 
integration. 
14. One possible approach is to recognize that agroforestry 
research is essentially concerned with the interaction of 
crops, animals and trees. Research into ways of increasing 
the productivity of the individual components of 
agroforestry systems (whether they be crops, animals or 
trees) might more logically be undertaken by specialized 
research institutes with a commodity oriented focus in the 
traditional CGIAR manner. Component research in tree 
species is seen as integral to the successful improvement of 
aqroforestry farming systems. 
15. The TAC Forestry Panel has suggested as one possible 
solution for entry of forestry into the CG system that the 
CG fund a "Trees-as-a-Commodity" research center, as 
envisaged in Option “D” of the TAC III Forestry Panel paper. 
Such a center would work on the basic biology of trees an8 
4 There would be cost savings in the event that a decision 
were to be made to combine the centralized focus for both 
forestry and agroforestry in the same entity (see Chapter 3, 
para. 7.12 of the T?,C Forestry Panel Paper, and the discussion of 
the forestry/sgrofocestry interface in paras. 13-17 below). 
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tree improvement research (species selection, provenance 
trials, support to national institutions, vegetative 
propagation and breeding, soil microbiology, soil nutrients 
and nursery management). It would work collaboratively with 
IBPGR, and with already existing tree improvement centers 
such as CSIRO, NFTA, CAMCORE, ITE, OF1 and CTFT, and with 
existing national research institutions (as set out in 
paras. 14 and 14.1, pages 18 and 19 of the TAC III Forestry 
Panel Paper). Its main task would be to accelerate the 
selection, tree breeding and improvement of multipurpose 
tree species as components of agroforestry, fuelwood, 
wasteland reclamation, industrial and reforestation 
projects. It would also collaborate closely with 
institutions that would be the outlet for improved tree 
seed/germplasm/planting stock such as ICRAF. 
16. Whichever route the CGIAR decides to go on this tree 
selection, breeding, and improvement issue, it is clear that 
in relation to agroforestry, a strong element of 
socioeconomic research has to precede selection of tree 
species for incorporation into farming systems. 
17. The ongoing work of the USAID funded F/FRED program provides 
a good illustration of how socioeconomic research into 
' villagers perce ptions of the usefulness of trees for a range 
of products (fruit, fuelwood, fodder, etc.,) had a profound 
impact a) on selection of species, b) on the appropriate 
genotypes and thus on the nature of research to be 
implemented. 
18. TAC 51 will further review this issue of the integration of 
agroforestry and forestry and make recommendations for 
further development of institutional options for achieving 
it. 
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, CHAPTER 5 
EVALUATION OF INSTITUTIONAL OPTIONS FOR 
AGROFORESTRY IN THE CG SYSTEM 
18. This chapter, still to be drafted, will take into account 
the comments of an external reviewers panel of this dr.aft 
paper and of TAC 51 members, in the forthcoming March 
meeting. 
i9. As a starting point for discussion, it might be useful to' 
begin to identify criteria by which the different Options 
8, A II , f* B I* , and I* C IS for agroforestry could be judged. In the 
case of the Forestry Research Panel.paper, the following 
criteria were developed: 
A. .'Minimum Cost Considerations 
l Likely minimum required initial investment cost ($ 
million) 
. 
e Likely minimum annual operating cost to make the option 
effective ($ million) 
B. Evaluation Criteria 
Effectiveness in Terms of 
o Rapidly achieving and maintaining a hiqh standard of 
scientific excellence. 
l Involvement in hands-on research. 
o Coverage of key researchable forestry problems in 
;riajor aaroecoloqical zones as defined in the TAC - 
Forestry Panel II Paper. 
e Achieving early research results that will positively 
affect a large number of developing country people. 
l LMaking a positive contribution to containing # 
deforestation, sustainable land use and ecosystem 
.' 
conservation. 
I) Effective integration of forestry and aqroforestry. 
o Giving a clear identity to and a central focus for CG -____ 
forestrv research. 
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. 
e Involvement with existing IARC's. 
l Involvement with other existing national or regional 
research institutions. 
l Developing and managing productive networks. 
l Providing international data base management 
services. 
l Training researchers. 
o Flexibilitv in relation to evolvinq CGIAR structure. 
Note: Scale of 1 (low/poorest) to 5 (high/best) 
20. TX-,51.should advise on whether this listing is equally 
appropriate for evaluation of agroforestry options. 
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ANNEX: I 
MAJOR AGROFORESTRY SYSTEMS AND PRACTICES IN DIFFERENT ECOLOGICAL ZONES OF THE 
f TROPICS AND SUBTROPICS* 
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ANNEX II 
RESEARCH AGENDA FOR MANAGING PASTURES AND CATTLE UNDER COCONUTS 
(Source: Plucknett 1979, Westview Tropical Agriculture Series No.2, pages 
287-288) 
A. Effects of Intercronping or Grazing on Coconut 
* Soil compaction by cattle 
l Tillage and cultivation; favorable or unfavorable? Frequency, depth, 
and time of cultivation 
e Intercrop or pasture competition--light; shade, etc. 
l Fertilization nractice--time, rates, frequency, requirements for palms 
of different age. 
l Spacing of newly-planted palms for intercropping 
B. Naturai ?astures 
l Need'to survey and understand composition and yield of natural 
pastures 
e Weed control, from uncontrolled understory to managed natural pas:"res 
e Natural pasture performance under different management regimes and 
levels of utilization 
t- 
v. Imoroved Pastures 
e Establishment methods 
l Weed control 
- 
- 
: 
! 
D. Animal Management 
o Suitability of small versus large ruminants 
l Caitle breeds and productivity 
l Breeding systems 
l Animal health and disease control 
0 Value of copra as animal feed (during periods of low prices) 
E. Economics and Marketine 
l Planning for improved and diversified land use under coconuts 
l Marketing methods, organization 
0 Technical advice and assistance for farmers 
In carrying the recomnended research a general outline of steos to be 
follcwed included: 
1. Record and circularize a list of present work being done 
2. Register needs in order of priority 
3. ?12?? for dissemination and organization of information 
4. Recommend regional research projects and consider countries to handle 
each of these 
5. Tlan regular meetings to discuss results and to plan fcr utilization 
of findings 
- 
- 
